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indicative of a genetic disease 



^ „e*od according <o d^m 80, wherein said gene* variation is in a gene 



prior » submission o, .e amenS^^-ed a^ve, c,ain,s ..20 were ^ndn. .n 
■ Claims 1-20 are canceled herein wi.h». prejudice or disei^mer. and da,ms 

:::r:g:::l.e,.nrs.,.,aud«ha.eheenadded»rec..emoreciear.« 

""^r— ::r: made here. wi... P.ud.. or d..,.mer o, d.e 
.,ec.mrr:....e,n,andap.caure.^,— 

view of *e foregoing amendment and following remarks. 

^^'X'^^l'^^^^^ ^, dishncly d^t wWch applicant claims as his 

The new claims point out more cieaiiy cu 
i„ve„uon. Each new claim is supported by *e specification as described below. 



"'.'channels- fmds .pport throu^«t the speciftcatton, as shown by *e 

~rrrr:n..: .... — proves a novel How-dtrou^ 

.nosenso": which nucleic acid recogni.on elements are immobili.d with, densely packed 

pores or channels"). r'NrG"~> wafers contain "a 

Examnle 1 page U, lines 10-14: (nanochannel glass ( NCG ) wa 
Example 1, p g ^ ^^^^ ^ ^.^^^^^ ,3 l,,ge 

regular geometric array of ^alle ^ ^^^^^^^ 3 ^ 

as several micrometers .nd^^ ter [that, . P ^ ^ ^^^^^^ 

channels per square centimeter ). Page 1^, 
diameters are 450 and 300 mn, respectively.) 
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18 lines 19 - 27: (porous silicon can be fabricated with "dense 
oriented arrays of pores navinga 

The lem -bindilg reagents immoUlized on fte walls of. . . c 
.on.....especinea.on,a..o™..~^ , . . 

— : r " Tl o - Jan. ..c. arrange, aero, a 

comprising:(l) a substrate ... (2) an a y ^^.^ ^^^^^^^^ 

- - — r^ rt— 1^^^^^^ - ^ 

a,ere^ fomring pores ,n ^ ~ ^„ said regrons, sucl, *a. one 

^apa^ril* a spee. pass.ng .ere 

through.") ;„„ n 1 10 micron diameter channels 

Page 13 lines 7-9: (a "porous wafer containmg 0.1-10 micr 

.o.^^^^'-'°^^"-T::Z2^^:.^. S-nnlarl,, Whereas "al 
^ ^ wi*in a =0 mlcromerer ^^^^^^^^^^^ ^. ^MO" 

.east 10'" longer, pl^ld n-olecu'- - ^ '"""tf^^ section ol a porons wafer, 
plasntld nrole^^les can —zed per square n,n- o cross^Uon ^^^^ 
page 1. line 28 e, ("vasdyjncreased sur^ ar^pe^ ^^^^^ 

,or — - inro dte por<„s regions of *e chip and 

Page 16, line 4. ( TTe DNA samp ^^^^^ ^^.^^ 

Stated" rndicating tot hybridization of targe, ro probe occurs 

where the probes are immobilized.) „ocedure described in 

p . 90 line 5-T ("The epoxysllane-amine linkage procedure 
Page 20. 5 7. ^,„,^„^„i„g biopolymer species to 

EXAMPLE 4 is then carried out to covalenuy aiu. 

""''C3r.:«.«0:rTbeporesof*e wafer are activated .ob.d^^^^^^^ 
polynucleonLby reason wi,he^xys„ane.asde.ribedinBXAMPLB4., 
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"Binding reagent" «,pHfication, as shown by 

T^e Krm -bmding reagenf flnd» soppor, toou^o.. fte specflcaoo 

*e foUow^g exe»p,^ — ^^^^^^ 3,„atag ReacUo^s.-) 

TWeoftheapplicaaon. Appar ^ ^proved apparams and 

, 17 1 3- (-the present invention provides .. an improve pf 

Page 2, lines 12-13. the p ^ ^ , ^^^^^ „ 

method - for simultaneous conduct of . . • bmd g 

page 12, line 25 through page 13 line 2). 

— "*rr ::^trls are .PPor. — ^ 
" I lensio ns of wafers and Canneis, channel spacing and *e 
specification, which describes d, ^^^^ 

arrangement of channels m substrates. Cross seen ^^^^ 
3„a can be calculated fro. the diameters by -P'^^^^^", diameters and wafer 

:irriz:-i:::r:Lb,cb^eiscanbec.c„,a. 

micrometers. ") . diameters "from 2 nm to 

Page 18, line 3: (Channels in porous sihcon wafers can 

sevCTal-nucrometers. ") micrometers.) 

^9,linel5:(Channelstypicallyhave<.ametesofO.^^^ _ 

p 13 lines 7-8: (Porous wafers "containmg to lU^mi 

Page 13, 7 ^ ^ ^,,i,^d directly from diameters.) 

Phannels " Cross-sectional areas of channels can u 
channels, c ean be 0.1 to 10 micrometers thick.) 

Page 14, lines 28-30. (wafers can , ..q ^ .pacing between channels ■ 

, . r 11- rAsn nm diameters of channels, 750 nm spacing 

Page 15, lines 11. (450 nm diam ^^.^ ^^^^ ^^^^ 

provides cros.sect.onal area that ,s abou 2S% ^e. ^^^^ 
of (Channel surface area):(cross secdonal area of .he 
dileters, substrate Wcloiess, and *e diameter of the group of channels.) 
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Page 25 lines 8-20: (This section discusses cross sectional areas of groups of channels 
in which DNAs 'are immobilized, and states that about 10« oligonucleotide molecules can be 
i^n^obilized in a 50,m X 50^m area of flat surface, but that 10^ to 10" molecules can be 
in^mobilized in 50 m cube of porous silicon. Similarly, at least 10^ molecules of plasmxd 
PBR322 can be immobilized per mm^ of flat glass surface, 10^ to 10^ molecules of pBR322 can 
be immobilized per mm^ of cross sectional area of nanoporous substrates. 

Types of binding reactions 

See, inter alia, page 4, line 25 ftrough page 5 line 3; page 12, line 25 toough page 
13 line 2. 

Groups of channels 

Claim recitations relating to groups of channels with immobilized binding reagents are 
supported generally throughout the specification. See, for example, page 15, line 6-11. In 
addition the specification illustrates groups of channels defined by immobilization of bmdmg 
reagents in discrete and isolated regions, such as those defined by the wells in the manifold 
depicted in Figure 1. 

Detecting expression of at least one gene 

Methods of detecting gene expression are described at page 12, lines 25-27, and in 
Example 11. Methods of detecting expression between normal and mutated states of a cell or 
tissue are described in Example 10 and Figure 5 of the specification. Methods for detectmg 
differences in gene expression in cells exposed to a drug or other chemical compound are 
described at page 34, lines 2-5, and in Figure 6. 

Methods of detecting sequence variation 

Methods of detecting sequence variation are described in Example 10 and Figure 5 of 
the specification. Metiiods of detecting variations that are indicative of genetic disease are 
described at page 11, lines 12-24 of tiie specification. 
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Discrete diannels 

Claim recitations to "discrete channels" are generally supported throughout the 
specification. See also Figures 1-4 and Example 1, and the discussion set forth below. 

The Term ^'discrete and isolated^^ 

n,e specification of the it^tant appbcation applies the term "discrete and isolated" to 
several different types of "regions" of d« claimed devices. For example, one such "region" ts 
me pore or channel that extends dtrough a substrate. Another example is the region defined by 
*e group of channels where a given binding reagent is immobihzed. Tltis second type of 
■region" is defined, therefore, by Ure presence of the binding regent. MeUtods of demarcaung 
a region in this ftshion may use, for example, a spotter, such as an ink-jet dispenser, that 
determines where each binding reagem is immobilized on the substrate. Similarly, a mamfold 
can determine where bmding reagents contact ^d are immobilized in a substrate. The presem 
apphcatton states to a suitable manifold may, for example, be bonded to a substrate or may be 
integral. 

In addition, page 15, lines 7-11, of the specification states that "separated clusters of 
channels" may be "formed during the [substrate] fabrication process." It will be understood 
that such separated clusters are structural features that also are "discrete and isolated" regions. 
It also will be understood that a "discrete and isolated" region can be defined by the sample 
wells in a manifold that determines where samples contact a substrate. 

In sum "discrete and isolated" regions may be formed in several ways withm the 
context of the claimed invention. It should be noted that substrates of the claimed invention 
have discrete channels extending through the substrate. These discrete channels are only one 
type of "discrete and isolated region" set forth in the disclosure. The claims also recite use of 
first and second binding reagents that are immobilized in first and second groups of the discrete 
channels A group of channels defined by the presence of a binding reagent is a second type of 
discrete and isolated region. Such chamiel groups can be defined, for example, by "separated 
clusters" of channels that are fabricated in the substrata. Other ways to define such groups of 
channels include use of a manifold for distributing binding reagents or samples to discrete and 
isolated regions of the substrate. The skilled artisan readily will appreciate other ways in which 
such regions can be formed. 
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CONCLUSION 

In view of the foregoing, it is respectfully urged that tke present claims are in 
condition for allowance. An early notice to this effect is earnestly solicited. Should there be 
any questions regarding this application, the Examiner is invited to contact the undersigned at 

the number shown below. 

If any additional extension(s) of time are required for the fiUng of this paper, applicant 
expressly petitions for such extension(s) and authorize tiie Commissioner to charge any 
deficiency to Deposit Account 19-0741. 



Date 



Respectfiilly submitted. 




( Colin G./^deri 
Reg. No. 31,29i 



FOLEY & LARDNER 
Suite 500, 3000 K Street, N.W. 
Washington, D.C. 20007-5109 
(202) 672-5300 



The Commissioner is hereby authorized to 
charge any deficiency or credit any ower- 
payment to Deposit Account No. 19-0741 
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